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DESCRIPTION 



Multiple focus acquisition 

5 

The present invention relates to the field of image processing, for example in medical 
applications. In particular, the present invention relates to a method of processing a 
projection data set of an object of interest, to a data processing device, to a CT scanner 
system and to respective computer programs. 

10 

The current trend for the development of high-end CT systems can clearly be 
recognized: The number of detector rows and the cone-angles are increasing, associated 
with shorter and shorter gantry rotation times. From the perspective of reconstruction, 
different algorithms have to be assessed concerning their numerical stability, speed and 
1 5 their sensitivity to all kinds of system imperfections. Reconstruction algorithms for 

helical scanning can coarsely be divided into two groups, approximate and exact ones. 

The approximate algorithms are optimized for speed, i.e. short reconstruction times. 
However, from the business point of view, image quality and the fact that there is an 
20 exact algorithm implemented in the CT scanner system can have a significant influence 
on the sales numbers. The exact algorithms are based on mathematical formulae, which 
ensure that a continuous mathematical function is reconstructed without error. These 
formulae are usually derived using knowledge about Radon inversion. Exact methods 
suffer from the disadvantage of being slow and sensitive to discretization errors. 

25 

The situation has changed, however, since very recently Alexander Katsevich published 
a new exact reconstruction algorithm for helical CT, which is described in A. Katsevich, 
„ Analysis of an exact inversion algorithm for spiral cone-beam CT", Physics in 
Medicine and Biology, vol 47, pp 2583-2597 (2002). 
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Numerically efficient filtered back-projection type algorithms for cone-beam CT (for 
example for a PI or 3 -PI acquisition) are based on the work of Katsevich. These 
methods have in common, that in a first pre-processing step, the derivation of parallel 
rays has to be computed, followed by a convolution with 1/siny in cone-beam geometry 
(y being the angle within the Katsevich plane). More details can be found in the paper 
by Bontus, Koehler, and Proksa „A quasiexact reconstruction algorithm for helical CT 
using a 3-Pi acquisition", Medical Physics, vol 30, pp 2493-2502 (2003), which is 
hereby incorporated by reference All these methods are currently restricted to the so- 
called low resolution mode, where neither multiple focus acquisition nor a quarter 
detector shift is used in order to obtain images with a higher resolution than the 
resolution of the detector. 

It is an object of the present invention to provide for an improved final image. 

According to an exemplary embodiment of the present invention as set forth in claim 1, 
the above object may be solved by a method of processing a projection data set of an 
object of interest, wherein the projection data is acquired by means of a source of 
electro-magnetic radiation generating a beam and by means of a radiation detector 
detecting the beam. According to this exemplary embodiment of the present invention, 
the projection data set is rebinned from a first geometry to a second geometry, resulting 
in a first rebinned projection data set, wherein a second radial resolution of the first 
rebinned projection data set in the second geometry is higher than a first radial 
resolution of the projection data set in the first geometry. 

In other words, a resorting of the projection data set is performed, for example by 
performing an interpolation, resulting in an improved resolution of the rebinned 
projection data set. 

According to another exemplary embodiment of the present invention as set forth in 
claim 2, the projection data set in the first geometry comprises a first focus data set and 
a second focus data set, wherein the first focus data set is acquired at a first position 
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relative to the detector of a focal spot of the electro-magnetic radiation emitted from the 
source and wherein the second focus data set is acquired at a second position of a focal 
spot relative to the detector of the electro-magnetic radiation emitted from the source. 

5 Therefore, according to this exemplary embodiment of the present invention, two data 
sets are acquired, wherein the first data set corresponds to a first focal setting of the 
radiation source and wherein the second data set corresponds to a second focal setting of 
the radiation source. Advantageously, by acquiring two data sets with different focal 
settings, and by combining these two data sets in a rebinning step, an increase of radial 
10 resolution of the projection data set may be achieved. Advantageously, shifting the 

position of the focal spot is a fast and easy to perform procedure, which does not require 
any mechanical action, and may therefore be performed during normal data acquisition. 

Another exemplary embodiment of the present invention is set forth in claim 3, which 
1 5 further comprises the step of rebinning the first rebinned projection data set from the 
second geometry to a third geometry, resulting in a second rebinned projection data set. 
The second rebinned projection data set comprises a third focus data set, wherein a third 
radial resolution of the third focus data set is higher than the first radial resolution of the 
projection data set and the first geometry. 

20 

Advantageously, according to this exemplary embodiment of the present invention, the 
second rebinning of the projection data set may allow for a rebinning back to the initial 
geometry. But now a two times rebinned projection data set comprises, according to an 
aspect of this exemplary embodiment of the present invention, only one focus data set 
25 and not two focus data sets (as it did before the two rebinning steps). Advantageously, 
according to this exemplary embodiment of the present invention, a data set may be 
generated in the initial geometry which is a data set of one position of the focal spot of 
the electro-magnetic radiation source but with a higher, for example, doubled radial 
resolution. 
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According to another exemplary embodiment of the present invention as set forth in 
claim 4, the first geometry is one of a fan-beam geometry and a cone-beam geometry 
and the second geometry is a parallel-beam geometry. Furthermore, the third geometry 
is one of a fan-beam geometry and a cone-beam geometry. 

Advantageously, according to this exemplary embodiment of the present invention, the 
projection data set is acquired in a cone-beam geometry and then rebinned to a parallel- 
beam geometry of a higher radial resolution. In a second rebinning step, the projection 
data set is rebinned back to the cone-beam geometry. Here, the high resolution of the 
parallel projections is maintained, resulting in a set of cone-beam projections with a 
higher resolution than the original cone-beam projections. 

According to another exemplary embodiment of the present invention as set forth in 
claims 5 and 6, the rebinning of the projection data set from the first geometry to the 
second geometry is performed by a first angular interpolation and the rebinning of the 
projection data set from the second geometry to the third geometry is performed by a 
second angular interpolation, wherein the first angular interpolation and the second 
angular interpolations are performed in a direction of a view-angle with a constant fan- 
angle. 

Advantageously, this may allow for a fast processing of the projection data set. 

Furthermore, according to another exemplary embodiment of the present invention as 
set forth in claim 7, the reconstruction of the object of interest is performed by a filtered 
back-projection algorithm. The data are hereby either back-projected directly, using a 
voxel dependent magnification or another parallel rebinning is applied followed by a 
simple back-projection without magnification. 

Advantageously, according to this exemplary embodiment of the present invention, the 
filtered back-projection procedure may be an exact algorithm such as an algorithm 
based on the work of A. Katsevich, „Analysis of an exact inversion algorithm for spiral 
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cone-beam CT", Physics in Medicine and Biology, vol 47, pp 2583-2597 (2002), which 
is hereby incorporated by reference. This may provide for a fast and exact processing of 
the projection data set. 

According to another exemplary embodiment of the present invention as set forth in 
claim 8, the source of electro-magnetic radiation is a polychromatic x-ray source, 
wherein the source moves along a helical path around the object of interest and wherein 
the beam has one of a fan-beam geometry and a cone-beam geometry. 

The application of a polychromatic x-ray source is advantageous, since polychromatic 
x-rays are easy to generate and provide a good image resolution. It should be noted that, 
since the geometry of the CT scanner system may be of different designs, such as, for 
example, cone-beam or fan-beam geometry, a method for an exemplary embodiment of 
the present invention may be applied to a plurality of different scanner systems and may 
not be limited to CT scanner systems, but may be applied to PET (positron emission 
tomography) scanner systems or SPECT (single photon emission computed 
tomography) scanner systems. 

Other exemplary embodiments of the present invention as set forth in claims 9 and 10 
provide for a data processing device for processing a projection data set of an object of 
interest by rebinning the projection data set from a first geometry to a second geometry, 
which may result in an improvement of a radial resolution of the projection data set. 

According to other exemplary embodiments of the present invention as set forth in 
claims 1 1 and 12, a CT seamier system is provided, comprising a memory for storing a 
data set and a data processor for performing a processing of a projection data set of an 
object of interest according to an exemplary embodiment of a method according to the 
present invention. 

The present invention also relates to a computer program, which may, for example, be 
executed on a processor, such as an image processor. Such a computer program may be 
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part of, for example, a CT scanner system. The computer program, according to 
exemplary embodiments of the present invention, is set forth in claims 13 and 14. The 
computer program may be preferably loaded into working memories of a data 
processor. The data processor is thus equipped to carry out exemplary embodiment of 
the methods of the present invention. The computer program may be written in any 
suitable programming language, for example, in C++ and may be stored on a computer 
readable medium, such as a CD-ROM. Also, these computer programs may be available 
from a network, such as the Worldwide Web, from which they may be downloaded into 
image processing units or processors, or any suitable computers. 

It may be seen as the gist of an exemplary embodiment of the present invention that a 
rebinning of a projection data set comprising a plurality of sub-sets of data, wherein 
each sub-set is acquired at different positions of a focal spot, is performed from a first 
geometry to a second geometry. By rebinning the projection data set the plurality of 
sub-sets are combined to one rebinned projection data set, thereby improving the radial 
resolution of an image reconstructed from the data set. According to an exemplary 
embodiment of the present invention, the first geometry is a cone-beam geometry and 
the second geometry is a parallel-beam geometry. Advantageously, according to an 
aspect of the present invention, a further rebinning may be performed, from the parallel- 
beam geometry back to the cone-beam geometry, therefore resulting in a projection data 
set in the initial geometry with a higher radial resolution. 

These and other aspects of the present invention will become apparent from and will be 
elucidated with reference to the embodiments described hereinafter. 

Exemplary embodiments of the present invention will be described in the following, 
with reference to the drawings: 

Fig. 1 shows a simplified schematic representation of an embodiment of a computed 
tomography (CT) scanner according to the present invention. 
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Fig. 2 shows a schematic representation of the first rebinning step, according to an 
exemplary embodiment of the present invention. 

Fig. 3 shows a schematic representation of the second rebinning step, according to an 
exemplary embodiment of the present invention. 

Fig. 4 shows a flow-chart of an exemplary embodiment of a method according to the 
present invention. 

Fig. 5 shows an exemplary embodiment of an image processing device according to the 
present invention for executing an exemplary embodiment or method in accordance 
with the present invention. 

Fig. 1 shows a simplified schematic representation of an exemplary embodiment of a 
CT (computed tomography) scanner system according to the present invention. With 
reference to this exemplary embodiment, the present invention will be described for the 
application in medical imaging. However, it should be noted that the present invention 
is not limited to the application in the field of medical imaging, but may be used in 
applications such as baggage inspection to detect hazardous materials, such as 
explosives, in items of baggage or other industrial applications, such as material testing. 

The scanner depicted in Fig. 1 is a cone beam CT scanner. The CT scanner depicted in 
Fig. 1 comprises a gantry 1, which is rotatable around a rotational axis 2. The gantry is 
driven by means of a motor 3. Reference numeral 4 designates a source of radiation 
such as an x-ray source, which, according to an aspect of the present invention, emits a 
polychromatic radiation. 

Reference numeral 5 designates an aperture system, which forms the radiation beam 
emitted from the radiation source to a cone shaped radiation beam 6. 
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The cone beam 6 is directed such that it penetrates an object of interest 7 arranged in the 
center of the gantry 1, i.e. in an examination region of the CT scanner and impinges 
onto the detector 8. As may be taken from Fig. 1, the detector 8 is arranged on the 
gantry 1 opposite the source of radiation 4, such that the surface of the detector 8 is 
covered by the cone beam 6. The detector 8 depicted in Fig. 1 comprises a plurality of 
detector elements. 

During a scan of the object of interest 7, the source of radiation 4, the aperture system 5 
and detector 8 are rotated along gantry 1 in the direction indicated by arrow 16. For 
rotation of the gantry 1 with the source of radiation 4, the aperture system 5 and the 
detector 8, the motor 3 is connected to a motor control unit 17, which is connected to a 
calculation unit 18. 

In Fig. 1, the object of interest is disposed on a conveyor belt 19. During the scan of the 
object of interest 7, while the gantry 1 rotates around the patient 7, the conveyor belt 19 
displaces the object of interest 7 along a direction parallel to the rotational axis 2 of the 
gantry 1 . By this, the object of interest 7 is scanned along a helical scan path. The 
conveyor belt 19 may also be stopped during the scans. Instead of providing a conveyor 
belt 19, for example, in medical applications, where the object of interest 7 is a patient, 
a movable table is used. However, it should be noted that in all of the described cases it 
is also possible to perform a circular scan, where there is no displacement in a direction 
parallel to the rotational axis 2, but only the rotation of the gantry 1 around the 
rotational axis 2. 

The detector 8 is connected to the calculation unit 1 8. The calculation unit 1 8 receives 
the detection result, i.e. the read-outs from the detector element of the detector 8, and 
determines a scanning result on the basis of the read-outs. The detector elements of the 
detector 8 may be adapted to measure the attenuation caused to the cone beam 6 by the 
object of interest. Furthermore, the calculation unit 18 communicates with the motor 
control unit 17 in order to coordinate the movement of the gantry 1 with motor 3 and 20 
or with the conveyor belt 19. 
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The calculation unit 1 8 may be adapted for reconstructing an image from read-outs of 
the detector 8. The image generated by the calculation unit 1 8 may be output to a 
display (not shown in Fig. 1) via an interface 22. 

5 

The calculation unit 18 which may be realized by a data processor may also be adapted 
to perform a processing of a projection data set of an object of interest, wherein the 
projection data set is acquired by means of the radiation source and the read-outs from 
the detector elements of the detector 8. According to an aspect of the present invention, 
10 the processing of the projection data set may be performed by rebinning the projection 
data set from a cone-beam geometry to a parallel-beam geometry on the basis of an 
angular interpolation in view-angle direction. A further rebinning may be performed 
from the parallel geometry back to the cone-beam geometry, resulting in a data set with 
a higher radial resolution. 

15 

Furthermore, as may be taken from Fig. 1, the calculation unit 18 is connected to a 
loudspeaker 21 to, for example, automatically output an alarm. 

Fig. 2 shows a schematic representation of the geometry of the acquired data and a first 
20 rebinning step according to an exemplary embodiment of the present invention. Fig. 2 
depicts, how multiple focus acquisition may be used to increase the resolution of the 
final image. Each line of boxes represents one cone- (fan-) beam projection. In the dual 
focus acquisition shown here, the focus is manipulated, such that every other projection 
samples line-integrals at different fan-angle positions jft 

25 

Figs. 2 and 3 depict the case of a dual focus acquisition, but it should be understood 
that, according to an exemplary embodiment of the present invention, more than two 
different foci may be applied during data acquisition. 

30 Like in a standard WEDGE reconstruction, the cone-beam data of the two focus data 
sets (represented by reference numerals 3 1, 32, 33 for the first focus data set and 34, 35, 
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36 for the second focus data set) are parallel resorted or rebinned to parallel projections 
45 of twice the radial resolution. 

It should be noted that in both Figs. 2 and 3, only one fan of the cone-beam data is 
represented. 

Only angular interpolation within each data set is applied, as indicated by the dashed 
lines, for example line 37 and line 41. According to the exact reconstruction algorithm 
by Katsevich, a first derivative is calculated on these data. More details can be found in 
the paper by Bontus, Koehler, and Proksa , A quasiexact reconstruction algorithm for 
helical CT using a 3 -Pi acquisition", Medical Physics, vol 30, pp 2493-2502 (2003), 
which is hereby incorporated by reference. 

In order to get data on the parallel view sampled at the circles, for example sampled at 
circle 38, an angular interpolation is performed in direction of the view-angle s only. 
The angular interpolation is performed between the data points 39 and 40 in the 
direction of the view-angle s along dotted line 37. Furthermore, in order to get data 
sampled at the circle 44, for example, an angular interpolation is performed between 
data points 42 and 43 along dotted line 41 (again in view-angle direction s). During 
interpolation, the fen-angle 0 stays constant. However, it should be noted, that also 
higher order interpolation may be used, which will require that more data along the line 
41 need to be used. 

Fig. 3 shows a schematic representation of a second rebinning step, according to an 
exemplary embodiment of the present invention. In the second rebinning step, the 
parallel data set 54, 55, 56, 57, 58 is rebinned back to cone-beam geometry data 50, 51, 
52. Here, the high resolution of the parallel projections is maintained, resulting in a set 
of cone-beam projections 50, 51, 52 with twice the resolution of the original cone-beam 
projections 31, 32, 33, 34, 35, 36 (as depicted in Fig. 2). 
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As may be seen from Fig. 3, the rebinned data set 50, 51, 52 represents only one 
position of the focal spot but with twice the resolution of the original cone-beam data- 
in order to get cone-beam data sampled in the centre of the small rectangles are data 
points, an interpolation is performed in view-angle direction s only. 

For example, a data point 61 from the parallel projection 54 and the data point 60 from 
the parallel projection 55 are used for forming an interpolation along dotted line 59 (in 
view-angle direction s, the fan-angle p stays constant) in order to obtain data point 62 in 
a cone-beam geometry. The neighbouring data point 66, for example, is obtained by 
interpolating between data point 64 and data point 65, again in the direction of the view- 
angle s. Therefore, a rebinning is performed from the parallel data to cone-beam 
geometry, wherein the data in the cone-beam geometry now represents only one 
position of the focal spot but therefore have a doubled resolution compared to the 
original cone-beam data. 

Fig. 4 shows a flow-chart of an exemplary embodiment of a method according to the 
present invention. After the start at step SI, the projection data set of an object of 
interest is acquired at two positions of the focal spot in step S2. This may, for example, 
be done by using a suitable CT scanner or by reading the projection data from a storage. 
In a subsequent step S3, the projection data set is rebinned from cone-beam geometry to 
parallel geometry with doubled resolution on the basis of an angular interpolation in 
view-angle direction. It should be noted at this point, that, in principle, the interpolation 
may be performed in any other direction than the angular direction. 

Then, in step S4, a second rebinning of the projection data is performed, this time from 
parallel geometry back to cone-beam geometry, resulting in rebinned projection data 
with only one position of the focal spot but twice the radial resolution of the original 
cone-beam data. Again, the rebinning is performed on the basis of the angular 
interpolation in view-angle direction, but may be performed, according to an exemplary 
embodiment of the present invention, in any other direction than the view-angle 
direction. Advantageously, the direction of the angular interpolation in the first 
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rebinning step S3 is the same as the direction of the angular interpolation in the second 
rebinning step S4. 

After that, in step S5, a convolution with 1/siny is performed, wherein y is the angle 
within the Katsevich plane. More details can be found in the paper by Bontus, Koehler, 
and Proksa „A quasiexact reconstruction algorithm for helical CT using a 3 -Pi 
acquisition", Medical Physics, vol 30, pp 2493-2502 (2003), which is hereby 
incorporated by reference. 

In a next step, the projection data set is now either directly back-projected on the basis 
of a voxel dependent magnification (step S6) or an other parallel rebinning is applied to 
the projection data from cone-beam geometry back to parallel-beam geometry (step S7), 
followed by a simple back-projection without magnification in step S8. The method 
ends in step S9. 

Fig. 5 depicts an exemplary embodiment of a data processing device according to the 
present invention for executing an exemplary embodiment of a method in accordance 
with the present invention. The data processing device depicted in Fig. 5 comprises a 
central processing unit (CPU) or image processor 151 connected to a memory 152 for 
storing an image depicting an object of interest, such as a patient. The data processor 
151 may be connected to a plurality of input/output network or diagnosis devices, such 
as an MR device or a CT device. The data processor may furthermore be connected to a 
display device 154, for example, a computer monitor, for displaying information or an 
image computed or adapted in the data processor 151. An operator or user may interact 
with the data processor 151 via a keyboard 155 and/or other output devices, which are 
not depicted in Fig. 5. 

Furthermore, via the buss system 153, it is also possible to connect the image 
processing and control processor 151 to, for example, a motion monitor, which monitors 
a motion of the object of interest. In case, for example, a lung of a patient is imaged, the 
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motion sensor may be an exhalation sensor. In case the heart is imaged, the motion 
sensor may be an electro-cardiogram (ECG). 

5 
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CLAIMS 

1. Amethod of processing a projection data set of an object of interest, wherein the 
projection data is acquired by means of a source of electro-magnetic radiation 

5 generating a beam and by means of a radiation detector detecting the beam, the method 
comprising the step of: 

rebinning the projection data set from a first geometry to a second geometry, resulting 
in a first rebinned projection data set; 

wherein a second radial resolution of the first rebinned projection data set in the second 
1 0 geometry is higher than a first radial resolution of the projection data set in the first 
geometry. 

2. The method of claim 1, 

wherein the projection data set in the first geometry comprises a first focus data set and 
15 a second focus data set; 

wherein the first focus data set is acquired at a first position relative to the detector of a 
focal spot of the electro-magnetic radiation emitted from the source; and 
wherein the second focus data set is acquired at a second position relative to the detector 
of a focal spot of the electro-magnetic radiation emitted from the source. 

20 

3. The method of claim 1, further comprising the step of: 

rebinning the first rebinned projection data set from the second geometry to a third 
geometry, resulting in a second rebinned projection data set; 

wherein the second rebinned projection data set comprises a third focus data set; and 
25 wherein a third radial resolution of the third focus data set is higher than the first radial 
resolution of the projection data set in the first geometry. 

4. The method of claim 3, 

wherein the first geometry is one of a fan-beam geometry and a cone-beam geometry; 
30 wherein the second geometry is a parallel-beam geometry; and 

wherein the third geometry is one of a fen-beam geometry and a cone-beam geometry. 
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5. The method of claim 3, 

wherein the rebinning of the projection data set from the first geometry to the second 
geometry is performed by a first angular interpolation; and 

wherein the rebinning of the projection data set from the second geometry to the third 
geometry is performed by a second angular interpolation 

6. The method of claim 5, 

wherein the first and second angular interpolations are performed in a direction of a 
view-angle with a constant fan-angle. 

7. The method of claim 3, further comprising the step of: 
reconstructing the object of interest by a filtered back-projection procedure; 
wherein the filtered back-projection procedure is one of performed directly by using a 
voxel dependent magnification and performed after a further rebinning of the second 
rebinned projection data set from the first geometry to the second geometry without 
using a magnification. 

8. The method of claim 1, 

wherein the source of electro-magnetic radiation is a polychromatic x-ray source; 
wherein the source moves along a helical path around the object of interest; and 
wherein the beam has one of a fan-beam geometry and a cone-beam geometry. 

9. A data processing device, comprising: 
a memory for storing a data set; 

a data processor for processing a projection data set of an object of interest, wherein the 
projection data is acquired by means of a source of electro-magnetic radiation 
generating a beam and by means of a radiation detector detecting the beam, wherein the 
data processor is adapted for performing the following operation: 
rebinning the projection data set from a first geometry to a second geometry, resulting 
in a first rebinned projection data set; 
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wherein a second radial resolution of the first rebinned projection data set in the second 
geometry is higher than a first radial resolution of the projection data set in the first 
geometry. 

10. Data processing device according to claim 9, 

wherein the data processor is further adapted for performing the following operation: 
rebinning the first rebinned projection data set from the second geometry to a third 
geometry, resulting in a second rebinned projection data set; 

wherein the projection data set in the first geometry comprises a first focus data set and 
a second focus data set; 

wherein the first focus data set is acquired at a first position relative to the detector of a 

focal spot of the electro-magnetic radiation emitted from the source; and 

wherein the second focus data set is acquired at a second position relative to the detector 

of a focal spot of the electro-magnetic radiation emitted from the source; 

wherein the second rebinned projection data set comprises a third focus data set; and 

wherein a third radial resolution of the third focus data set is higher than the first radial 

resolution of the projection data set in the first geometry. 

1 1 . A CT scanner system, comprising: 
a memory for storing a data set; 

a data processor for processing a projection data set of an object of interest, wherein the 
projection data is acquired by means of a source of electro-magnetic radiation 
generating a beam and by means of a radiation detector detecting the beam, wherein the 
data processor is adapted for performing the following operation: 
loading the projection data set; 

rebinning the projection data set from a first geometry to a second geometry, resulting 
in a first rebinned projection data set; 

wherein a second radial resolution of the first rebinned projection data set in the second 
geometry is higher than a first radial resolution of the projection data set in the first 
geometry. 
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12. CT scanner system according to claim 1 1, 

wherein the data processor is further adapted for performing the following operation: 
rebinning the first rebinned projection data set from the second geometry to a third 
geometry, resulting in a second rebinned projection data set; 

wherein the projection data set in the first geometry comprises a first focus data set and 
a second focus data set; 

wherein the first focus data set is acquired at a first position relative to the detector of a 

focal spot of the electro-magnetic radiation emitted from the source; and 

wherein the second focus data set is acquired at a second position relative to the detector 

of a focal spot of the electro-magnetic radiation emitted from the source; 

wherein the second rebinned projection data set comprises a third focus data set; and 

wherein a third radial resolution of the third focus data set is higher than the first radial 

resolution of the projection data set in the first geometry. 

13- A computer program for processing a projection data set of an object of interest, 
wherein the computer program causes a processor to perform the following operation 
when the computer program is executed on the processor: 
loading the projection data set; 

reb innin g the projection data set from a first geometry to a second geometry, resulting 
in a first rebinned projection data set; 

wherein a second radial resolution of the first rebinned projection data set in the second 
geometry is higher than a first radial resolution of the projection data set in the first 
geometry. 

14. Computer program according to claim 13, 

wherein the computer program causes the processor to perform the following further 
operation when the computer program is executed on the processor: 
rebinning the first rebinned projection data set from the second geometry to a third 
geometry, resulting in a second rebinned projection data set; 

wherein the projection data set in the first geometry comprises a first focus data set and 
a second focus data set; 
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wherein the first focus data set is acquired at a first position relative to the detector of a 

focal spot of the electro-magnetic radiation emitted from the source; and 

wherein the second focus data set is acquired at a second position relative to the detector 

of a focal spot of the electro-magnetic radiation emitted from the source; 

wherein the second rebinned projection data set comprises a third focus data set; and 

wherein a third radial resolution of the third focus data set is higher than the first radial 

resolution of the projection data set in the first geometry. 
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ABSTRACT 

Multiple focus acquisition 

5 Image quality is an important feature for CT scanning, in particular for helical cone- 
beam CT scanning. By using projection data acquired at two different positions of the 
focal spot of the radiation beam and rebinning that projection data from a first geometry 
to a second geometry the two sub-sets of projection data are combined to one rebinned 
projection data set, thereby improving the radial resolution of the data set. 
1 0 Advantageously, according to an aspect of the present invention, a further rebinning 
may be performed, from the second geometry back to the first geometry, therefore 
resulting in a projection data set in the initial geometry with a higher radial resolution. 
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